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(54) PLANAR OPTICAL DEVICE, MANUFACTURE THEREOF, AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a planar optical 
device which is easily manufactured and enhanced in 
productivity, by a method wherein active layers are 
arranged on the same first substrate, and the first 
substrate is partly removed including the active layers, 
wherein the planar optical device deals with light rays 
which are outputted from or inputted into the first 
substrate being projected from or impinging on its 
surface at a right angle. 

SOLUTION: An active layer 3 is sandwiched between an 
N-type clad layer 2 and a P-type clad layer 4 to form a 
certain structure, and dielectric multilayer mirrors 9 and 
1 0 are each formed on the both sides of the structure. 
The dielectric multilayer film mirror 9 is attached to an 
Si substrate 12 with an adhesive agent 11. An electrode 
7 attached to an Si substrate 12 is so patterned as to 
inject a current independently into pixels. The patterned 
electrode 7 is taken out in a manner where the 
electrode 7 is attached to the Si substrate 12, then the 

semiconductor substrate 1 is subjected to frame-like etching, and then a part of the 
semiconductor substrate 1 and an epitaxial growth layer 14 located outside a frame are partly 
removed to make the electrode exposed. An electrode 8 provided to the semiconductor 
substrate 1 is taken out to serve as a common electrode for the pixels leaving a part of the 
substrate 1 of conductor unremoved like a frame. 
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[h*jii i mi a>s«jii37Stt®aj^^LT^ys 

[H*3I3] I5E7U— ' IbS:fcfcSttJl»a>«*0*HB 
&ffi*m 2 ElSfl)®^^ X„ 

^«(c-»ai*ttr**^4:*»f»fr*Bi*ai e« 

[HI** 5] SttJ|ffjroftKJ££*ifc*i a>£C&* 

&£-r&R*3l1 7*24 0ffl;h*McE«©Hffi#^W 
[R*«7] WI5JK1 Lfc««lC ;51£JI 

£EpaDT&ma^a<&ttai*. W2a>»air«yftrt/s: 

Xo 

ftMt£*ifcffi a>s&«ttty#ft&*u Sf&2a>sffi 

SEP^t-^ma^&omai*. «2 0>»«±(=:«a/<* 
->*»«Lte*. ftSttHSutKsa/^— 
«ft»tt^»&*t«»iciusyftitsfTttt\ sttss 



-rxo 

ma*a<& jEma^aaa*^? k >j -;*x«i:e 
B**tr c i £*$a<t r 1 7bs 9 cofii^ 

a»»a**tfc*i a>»tt*<ifiyf*i+6*t. m2cosffi 

•0)lB*f/<-fX ( 

[r*«i 2] s-^teJispiimi 0)Sfi±c^i$]^ 
, fiiL-crty»«BA^6Siti3S6*-r«ffiS**si«-eft 
zzt&ft&t'tzm&Mi nsi 1 o>«*L^icE«a> 

R**i 2E10IS*taVx o 
WM1 4] «rE15S**SI«a>**Ba)±THffi(D 

Z<t£i|#a<!:*r£iff**1 2EiOSi*f/<-fX. 
[R*3Si 5] ftSttBSJIiSl <D»ffi±lcft(RilXB* 
^dELT«y»«ffilz»LrSlBlzA*t-4«*»*r 
«9&»%mrcfe& C t £ ft&t * &!§** 1 7!jS 1 
1 (Dfir*tAMcEtta>®^3t-r/^-f Xo 
30 [H*ai1 6] 1tTE9S!S%ttSa>%KiKJf(D%AAfil 

-f X 0 

c»*ai 7] «reAMs9— »ii«i*MHJ:yjft« 

Mf/WXo 

- <t-r&S!*5!i 3. i 4*fc!ii 

IJfcf/WXp 

40 [»*3Si 9] WE9l*Hffl*<«a^**vfcSl OS 

«otty#i+iia)iB(=a*(*2&<H«t6*i. 3-31*11951^ 

«*S1 2E«OBB*f/WX. 
50 B % AL Ga, In, VBlTc^t IT NA> t>/££fb^ 
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lM4*(DKS**£«JSaF*i4 c <t * ^-r sat *gi i 

9Btta>ffis#*r/WXo 

[B*a2 5] «rlBSttB»0>SttJil=:«tt*tL*«SS 

[R««2 6] ifflB«i(D»«a>xe**->^;i/fiE*B 

mines** s ^-s^-r^xsssic^-r* ct^t 

&£-T&iS3fc3l2 3. 2 4^fcl*2 5lEt£0>Sai^^o 
UMOI 27] tMBff 1 a>***B* LT«*ifcx fcf * 

[Bl*a2 8] UEI»*xai*«rE»flfcxsa)a(ziTft 30 

Em<7)S5t^j£o 

[i»*3S2 9] «ria»«xsi*wiai»*xaa)aizfT<i: 

Ea<0»Ji»ao 

[»*«3o] TOEissxai*WEttttxaa>akicfT«i: 

EttO)»S*^o 
[0001] 40 

* y < 2 *tct u— smsfc if i=a l tz m a*»(t 

[0002] 



IcffsMiTl**. <b-&!fe¥3H*tM4. Sffi*>8tJH*i£a> 

U— J K (LD) TM4S«S**(3lfc 

39<D3mi1*U— tf (Vertical Cavity Surface 
Emitting Laser: VCSEL) (DBHSSjb^ Sfi*. SXIefttt 

[0003] att. VCSELlIOUtt, »§4 0 0 
nmaKOWfeA x £ilfiti£^£'t:&4 1 . 5 5 11 m£Tr 
BB***tOOfty. -tr^T^TSffiJKDA I GaN/l 
n G a N^L G a A slS±0 I n G a A I P/ I n A 

I I nGaAs/AIGaAsi, I n Pifi± 

<0\ nGaAs/l n G a A s P 

[OO 0 4] 2 *?u7 l/-{fc Lfc V C S E L (0S*Wft 

«JS£0i oizsM*. Kfii 1 o 1 tPsfe 

»jwmffa*(Dxe**i/-v;^ajia>HH 

|C9 9%l£lJi0>it&|^1 1 0 9. Ill 0 
SW^TOSo (S). SI OU:j3l>T\ 1 1 1 4l4xt 

9*is*frm+ 1 1 1 5l4^3fe^*l^Lt°^-b;u. 1 
1 1 6I4SttJBat^L«ft»-C**. 
[0 0 0 5] jE«HfcLTI4. S#r*Ofl$:4A/4Jl 

(Bi 0 0)W) . fc*lM4xtfrt«Lfc*SHt3b< 
-ftWt*ftl>o ±\dj£&Ltz*?—<Dmt LTI4* ELEC 
TRON ICS LETTERS, 31. p. 560 (1 995) |C & J; 5 Ga 
AslfiiCA I As/G a A s (D^llS ^— 
M^if^-lHlCD/iEg-C^iS-r^ta)^ APPLIED PHYSIC 
S LETTER, 66. p. 1030(1995) IcfeS J: 5 I n P&K 
±l::Jifc*Lfc I nGa As P/ I n P &<D \s— +f 
\Z H G a A s Sffi±(DG a A s / A I As H ^ — 
»*ld:y|fiyf*l+fctO!)ft^fc*. 
[0 0 0 6] »fc % 1WP9-2 2 3 8 4 8«&«|C 

I*. *»{*Sfi-tl=*3lftSttS*$tr*»i*B*xe 

k y *»»»ttt»*-r*ci:(cj:-3T® 

MCD«tB&©i@ig^[ai 1 lc^*To Hi 1 CifclvT. 

4 1 O 0l4ftAfciJ:*lgffi. 4 100Alig?cI^ 4 1 

0 0 B I4S tt&SSSS %% L/— if. 4 1 OOCW4 

1 OODlif^lfftS^f 4 1 OOAXtfSJjJfcl/- 
if 4 1 O O BOSS. 2 O O O l4^I°3»Sffi. 2 0 0 
0 Al4ma®K^ffi2 O O OO&JglEJg. 3 0 0014^ 
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mm. 4 o o oiiess-ttt-F^-ro 

[0 0 0 7] 

(CcfcoT I n G a A s P/ I n P*^ 

ift 5 7--eSffl»6«»lta*T?ttG a A s / A I A 

JSttH<D*f »A<K 6*iT*»a»tfB 6 tiX L £ ? <, 

Ga As/A I As S 5-* y B y ffrlt* 

[0008] mntt&Bms^-itftmmmx 

i a tfci+x* y* sa>^«ic«a 

*S***t*t*lcS[H±**yifi#l+&*tfttV tto 20 

1 

iefiSfiLfcS7-(D8&tft, as*ic<i:oTttit« 

ItUII 0 CO J: 7 1=» fi<D*-/H 7 ^ > 

[0 0 0 9] *fc % Si ia>¥S<*gSii. 

E«*»rt-r*xa^ltU<. #«*yjMSlMH« 

tffcofco WlC* 01 1 <D«ft«fifCf#W(*»±lcR« 30 
»^Il57-$MLJ:7tt§<t, *S*yo>«T 

[ooi o] zo)&5temm\zm^ Mma>IHii, 
[ooi i ] 

«*JB*»«Lfc*«o>«^6**aytt-rwffi» 
gp*u mi a>*«±^attHffl*»«LrriEy*i a>s 



[001 2] c<DS*M«5&fc^i^r. GrFa>»tttf 
— fc**u Ktu— (b**tfcgttJl»o«**{*icaio 
— (b L fcSttSSCOt^t ©««tififl)i 

[OOI 3] 1MB7U— - rb**tfcgtt»»<D«*<Dn« 
[OOI 4] «»<DSttJl»*t7U— fls**U 17U- 

<b*4ifcStt»»a>««a>rt«iizfei^r*i cDgffitfft 

[001 5] SttSSP*<«»^**tfcSl 
(Dm 2 0Sfil:, Stt«»*BBl3»^"CKSitJB»A«tt 
BMSttfcBl 0)«K^Uyttlt&tLTt%« o S«£ 
*-;ux^>y-rS*^l;z. «x-tf. «0)*«izjfiy 

[001 6] «riBtt»»icl»***ifc*(cBia?*Lfc«i 

r*««*«<D*a««£»yaj-r 0 dt**«*<»«tt 

[001 7] friem 1 <D*«*»*Lfcfiuaic. tsislji 
/w->*mlt, *stt»«^&«a*Kyta-r. 

[001 8] 5ttntttf*M»jK£4ifeSi cos«j^n 

*warr*B«^«a>««i** m2<DSfiicasy(^[tfc 
*5j:tfStt«asa)-ffl*i»*Lr. wyui-r. Stella 
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[001 9] ^ttHSJ^«[a^S?*ifcai <7>&ffiJ*m 

£EPiD*5affi#«a>a8ite* S2 0)»fi±(:M/<* 

BSMiacDaffi* lt. ttyttit«ttasttsa±i=aa 
[0020] stt»»i=«asax-r**i*«a*B3in 

> ^ r* * tf * -fe * & I- 1*/ - - > ^ 

[OO 2 1 ] SttI»tf*8M*hfc«1 (DSffi^H 

M***ifc»ifl)»fifflBiy»it6*i. »2a)*8ii 20 

2 <7> I c J&fiL 2 tt tz mm \z J: o T ;£ttJf « £ aft W 

a?-iaBftifa>iRaft3&<eai3-e*4. 

[0 0 2 2] #Stt«ffll**1 <D»«±lw**JB*»rt 
£0 30 

[00 2 3] itriBSS%%sao>«%iia)HS(=£tt% 

[0 0 2 4] «rEffiS**»«a>**B©J:THffia)K 

-tt4>JEItS9— tffeK a Cttl*a'e» y 
[0025] «-SteJB9l*mi CD*ffi±«z*QRJ|Rg*^ 

rtLr«y*«iBic»Lrsiti-A*-r**s»*"r* 40 

[OO 2 6] TOEffiSa*»ila)*«i|R»a>*A*«li: 
[0027] fim&*i£7— l*Rn(*£JIIK£yj£«. 

sit * 9 — # 2 aaoitattitsxsKiaji Ltricofc 



[0028] nrffis»£^-(**sn**JiK«feyfit*- 

KM5 7 —a* 2 * xsdss L r * o tz 

[0029] «rE»*saj3b<a»^«**tfcSi a>»tE 

Ai-eKJUMtMltMSIifel 1 0S«6<tey#l+ 

&tc7 U— ®i3fef/WXT'$20SSl:R, G. BCD 

[o 0 3 o] urES&afcBSPi*. i i iSTcttLtB, 

AL Ga. In. V»ot*£ Lt Nfr 6rt4<b*«B# 
»{*0>JB**£di*. ±EflO**St«l3j3l^r. ftSfcge 
G>*ttt£L"C* (B. AI.Ga. I n) -N*6M 

a^&LDfc&lM*LED£*tj£-C:£. KHSft^iU* 

[003 1 ] WE**Jl»ttZ MgOiM*!)^ 

i**o>5ia3bx&*rt**t*. -tEcoa^swcast^T. 

**»«<D*m£LT* Will ZnO (SttH) /Z 

[00 3 2] TOE;£tt««l** SttBlc«J&**i-Saif5 
(D3KiK*«IIB-r*fci60!>aa**«a**-r4. C*U= 

[0033] ±Ea>aw*a«-r***Bai-j:*ai3** 

1 a>»tE±l=»«t4Mi8i. M<tt2O0)S 
<D»«lcKy(*lt4Bf*X8*E(c*LTtJ:^. i!2 

sttii«a>»ttiiicttttd4i«a9Ea)9ktt««iBr«f= 
d6a>aa»*flia*»fit-r*xasEfz*LTt *i>. 

tt-5^-*»«-r&xaMlc#LTtiJ:^L. ffTEfll 

1 a>att*»*LTa*tfcxe**v^;uriEfi»±izjE 
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1*5 7 — tff£j£t£>xa£Hlz*rLTic*:l\, 

[0034] mix. WE»axai4WE»«iaa>«i3 

fffl:fc*tT*J:t\L. ffrBBrtxaiifltrBRsxaaa 

[0035] **bjg>is31£3808 (erFt?RBt*»i 

t tat I i: T?, ^ftS 10 

(tf^-fe;u) WKDBBIH*/h*<. t£*>* br*-te;MJ)H 
ffi (B*B»*#»J&B»fc*f) A<H-JiEft*BE-t(zlB 

[0 0 3 6] c<D*5ftJl(*tta3fti=r*fc»fl>fls«x 20 

a<D«*B2*t,i:lzB*lz3*'<* 0 02 (a) |zfcl> 

;urt«U «*«i«©Hy*K— i-^ttl=x^^>ifL 

f;^li4 0/im(DR^:t^ Z(Z>££. &IZ 

ftat * sm s ^ -a>*»ga>B«* & ?steHa>*Hs * 

ft/i mlSifa*«5xv hx-/^>y£*T3S:o-c\ £n 5 

//m0^R^[:Ltl^^o (b) (ZfclNT. mfilS'^JS 30 

ur^&gttatsiSH cat?* Kaat^wi**^^ 

ft4ft*fitBt4. (c) (ZfclvC* &ffi£l OO^mi 

;ut^»o *0>SL Bffi£BB4bLfc: I n p*K*iflzB 

«(*35-a*jusy«itfcaic ■atticaa&.fcipp 
#i*affi£R*t&o Ky«iti*. maurafct** 

-f ?att*tt£JBl*&4i. a»By*t>li-THffi»*L 
x?^>y % -e*vt)^^ffit^^t:fT?S:5o (d) left 40 

-eBBtts^-sra/au 5 %^a** 

6 fz X y ^ >^ L T x * •> V JisMWOn® £Bfcti £ 
t§Ctt\ 01 (a) 0<fc?^VCSEL7U-^ 

[0 0 3 7] C<D«ft««l*. 5c(D¥»{**ttJtlZ2* 

tcT ^izK^JT^^Ot:. SS(z®H33tSa>TU— 

tf * -fe;Hz*J L"C*— ;uSBit40>-CI*fc < * 7 L>— a 
«±#ottttSx^>*T?**t*fca&. «*IMI* 50 



»*lzlk^*t**MI**ffiaft36«Rrffii:ft*. 
*t&e**;uSlz&:£mffi£££C<h*T*£SU 0 

3 0j:5izXftacBaBa£a£B<DBa£7 hy ^ 
*xttizy<>-->^LT»a*B*zfcfe**. a 

3ST#£l»Cfc*!>lz % «-&5fcWa (fcT*-fe;u) BO-tt 
*x^f>yLt, #y*5 Kft±f*«tf>aAr-C** 

g. Boa*(*Sitt3hli7;u*7-aw«* i Lt 
[0 0 3 8] &±.<DftBxfia>«rza3i*T** *%0^iz 

«fc*a36*ai-i&a«:xai*. »tta**tr*»*B* 

ixgi:, |1 <D»«ffilz»LTaBlzal|fc}6«ffl**l*A 

*t«siti«s*a*i o)*«±ic»«tft»*xg 

2-30)sttB»t^t?a*ics-3-cai 
(DSffico~gp^^t^^xaa>^t?fc^o -tiaoff 

gxgofltlt zcoftelz. ItiE/l&tt^aJcD^tt^fztt 

is*ft«ta©a*i««iit*fc«)oiaMiaft» 

StSXl, TOExif^^ri/^;u««S5«Sra2<Dafi 

i=uuttit«xa. »EB»«»fe*tf*Bca»B» 

fcjtaXLfcSffilzJSItS^— £82J«t&xa. ItTESl 

©Mt»*Lta*ifcxe* * *;waftB±(=K*t 

57-tMt§XS$I(cf Lt^fcp 
[0 0 3 9] 

[£H<D9gffia>J&n] &T(z*£ft®BBa>;&B£BB 

[0040] [BixBfl] *§zw\z&zmi ommm 

(DVCSEL7l/-(i, ¥Sf*mfSfiS«-efe£ I nP 
*E-tlZJjfc*Lfc I nGaAs/l nGaAs P£<D& 
*1. 3/imSOVCSELS, «® t£& 

ttMMbLfeS iSffii 2lzKyf*l+r«rtLfct(D-e 
fe^o f04*fl)-»iiBl»aBtBI1 (a) IZ. VC 
SEL7 U — 0) 1 *3<Z>^3fcpIi£ OKSifi 
CDI$ffl0*01 (b) iz^fo 

[004 1] ^USSCUT'li. Stti3^ni, pM<D5 
5^KI2, 4A<-9-> K-f ^^t*«*lzaoTfey. 
rai:lW^ila7-9, 1 OjMLtfc^. B 

m(**^ms^-9iis i sffii 2«z»»»i 1 -easy 
ttitrft*. s i 2icttyttitfcUa>Ba7i±B 

1 (a) CO^^lzS-e^-fe^LlzailzmSSt^A^t:^^ 

lit. s iStei 2izjBy{sntT*»(»»«ia)««« 

x^^^^tfrftofc^lz. ^(Dn<l]0#^i*Sffil 
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t^o Hi (a) (C^UT. g§®{*£^— 9„ 1 

[0 0 4 2] #TlcB2lz»oT*«««©ft»^n-fe 
X£&"<£o $fct\ 02 (a) lC^-T«lw. n - I nP 
Sffi1±IC % n-l nGaAsa>^hftl>Ll^f 10 
>yx h *V Z/JS 20, n - I nP^77K!2, T> K 
— y I n G a A s / I nGaAs P^^MfiT-^F^ 
tt® 3. p-lnP^77hl4, p-lnGaAsia 
h@ 5 £d<D Idlest:-- Aie^v- (CB 

e) ^^ifT-^g-r^o mi^x. «*««ojay£. n 

§20//m*, ^§4 Oum<f>(D K— ^ttfCSttB 3 
Toff£"C?R I BE (Reactive Ion Beam Etching) 
^T'HHlZXy^^^te^ I nGaAs=l 

■ 3 05«fif£W*«Wx? KX 7 f>^S/imt£ltX 20 
♦;/^>^£fT5C£T^ttJl3£&|1 5^m*(7)R^|r 

c*ti* % aaa>Mft*aaa*tt&&a 

1 : 1 Sffll^l I nP*77K!2, 4l*£<X?/ 
* ><f2 tfTSttJB 3 0>*(&SS±5MlRx *y ^ >y £ ft 
&o d<0x*y^>^<D|g, Mttttffm^ 

(ioo) a>S«*ffl^f=a^(ctt. (0 10)®. 

(oo 1 ) B33cfctX**t&a>i£*ttffi*<a*iTSttB3 30 

#y-f s Ki 3ftifea«^x^ hi«>f>^4i:f: 
aa&a«>&fc. 

[O O 4 3] g£l>T. 0 2 (b) rcSc-ntlZ* lOCDbf 
(500A) /Au (5000A) 40 

SHrr* 0 fit, e*-b^a>rt«i::fcivc % 3 

H&fi) S i/A I 203a>6^7fr£fc£^m<*^JIM 
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